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This research analyzes the differences in potential financial stability of retired individuals 
based on the timing of their retirement and accumulated savings. Key factors such as retirees’ 
average expenses, average income, social security benefits, and savings  are used to create a 
model suggesting an optimal time to retire with sufficient funds to maintain an expected lifestyle. 
This research seeks to offer a starting point in determining whether it would be beneficial to 
retire prior to or post the standard age of 65 based on an individual’s financial situation. The 
results found in this study provide conclusions drawn from an analysis based on national average 
data and a literature review. This study shows that the optimal age to retire is 64 years and 4 
months of age. In addition, the literature suggests individuals with higher wealth accumulated by 
the time of retirement may find delaying retirement less attractive than an individual with more 
dependance on social security. The overall conclusion drawn from this research is that 
individuals who will be using accumulated savings as a higher proportion of their post-retirement 
income can optimize their wealth by retiring early, and those who will be more dependent on 






 The retirement decision is constantly evolving due to different generations entering and 
exiting the workforce, average American life expectancies rising, and social security benefit 
amounts updating to reflect the current economic condition. There are countless channels of 
information that future retirees can obtain to plan for their retirement options; however, they tend 
to offer limited choices of social security, or savings information, not combining those factors, 
and they tend to be outdated or only applicable for certain age groups. Few offers a 
comprehensive and holistic method to determine individual’s optimal retirement time frame 
based on their own financials and retirement goals. This information is vital to all individuals, 
especially those nearing their retirement. This study will allow some insight into how individuals 
can set goals for their own retirement age, and also shows information about the “Average 
American’s” optimal retirement age, which other can base their own decisions off of.  
Literature review 
 In research by David E. Bloom, David Canning, and Michael Moore entitled “Optimal 
Retirement with Increasing Longevity”, the authors show that the effect of higher wages has led 
to a secular trend toward earlier retirement among individuals (David E. Bloom, 2014). This 
trend of higher wealth individuals being able and incentivized to retire earlier than lower wealth 
individuals has been supported by the information in this study, and multiple external studies 
conducted in the last 40 years. 
 An empirical investigation done in 1984 entitled “Economic Determinants of the Optimal 
Retirement Age: An Empirical Investigation” by Gary S. Fields and Olivia S. Mitchel sought to 
determine how different economic factors affected retirement behavior. These variables included 
social security, pension benefits, and structures of earnings. A sample of blue-collar workers 
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retiring during the 1970s was taken to determine the relationship between these factors and 
retirement decisions for these individuals. It was determined by the researchers that “A higher 
base income from pension and non-pension wealth … induces earlier retirement, whereas a 
higher expected monetary gain from postponing retirement … is apt to induce later retirement” 
(Mitchell, 1984). The main conclusion from the study was that workers who had a higher base-
year wealth would tend to retire earlier than workers who expected to gain more by deferring 
retirement (Mitchell, 1984).  
 A study entitled “Optimal Retirement Age Under Normal and Negative Market 
Conditions Considering Social Security and Private Savings” by Michael Tucker, D.B.A. gave 
insight on the retirement decision depending on the health of the economy, which concluded that 
the best time for an individual to retire was the time in which the present value of the cash flows 
from social security are the greatest. The research also shared that for the average American 
retiree, social security accounts for approximately 39 percent of income, however the range for 
this is from 10.7 percent to 84.3 percent. The results under normal market conditions showed two 
main results: when the present value of retirement payments is discounted to age 62, age 62 is 
the optimal retirement age for all rates of return, discount rates, and social security income 
levels. However, by calculating the present value without the discounting to age 62, the optimal 
retirement age when focused on maximizing wealth can be determined, which in turn optimizes 
the standard of living for the retiree. This aspect of the study showed that for individuals with a 
relatively low percentage of income dependent on social security, meaning those with a higher 
level of accumulated wealth, the maximum present value is at age 62. These individuals are less 
incentivized by the increase of social security they would receive by delaying, as the majority of 
their post-retirement income is not dependent on social security, and therefore would not affect 
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them greatly. This aspect also concluded that at a real rate of return on private savings above 
seven percent, individuals with a greater amount of private savings can gain the most by delaying 
their retirement. However, at a real rate of return on private savings below seven percent, 
individuals who were more dependent on social security with less private investing would gain 
the greatest increase in standard of living by delaying their retirement and taking advantage of 
the eight percent increase in social security benefits annually. This can be seen in Figure 12.   
Figure 12: Tucker Study Normal Market Conditions Results  (Michael Tucker, 2009). 
 
Under negative market conditions, the results showed that if a portfolio reversal were to occur, it 
could deter retirement to regain the income levels anticipated by the individual. The authors 
stated that “… the wait necessary is relative to the percentage of income derived from SS 
payments …[and] the greater SS is as a share of income, the shorter the delay” (Michael Tucker, 
2009). It is stated that those who had the lowest income and highest percentage of that income 
resulting from Social Security were the least harmed when a portfolio reversal occurred. Figure 
13 shows the results of this for individuals with varying levels of dependence on Social Security 
for income.  
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Figure 13: Tucker Study Negative Market Conditions Results  (Michael Tucker, 2009). 
 
The overall conclusions from this study showed two main results. The first is that 62 is the 
optimal age to retire based on the PV of retirement benefits at age 62. The second is that if 
increasing the standard of living is the goal, potential retirees that are the most dependent on the 
Social Security benefits as a proportion of their post-retirement income have the most to gain 
from delaying their retirement age, due to the Social Security income increasing eight percent 
annually until the age of 70. They also concluded that “Because delay has diminishing returns to 
potential retirees with more savings, they may be more likely to find retiring at 62 superior” 
(Michael Tucker, 2009). 
Data and Analysis 
Data Sample 
Annual income and expenses for an individual vary from person to person as well as year 
to year. The 2019 Consumer Expenditure Survey for averages on pre- and post-retirement 
income and expenses is used as a data source for this research. The Consumer Expenditure 
Survey groups the participants into multiple age categories. The two age brackets that are of 
importance to this study are “55-64 years”, and “65 years and older” (Consumer Expenditure 
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Survey, 2020) For the purpose of this study, the first age group, which is ages 55-64 will be 
considered as the “pre-retirement” demographic. The second age group, which is age 65 and 
older, will be viewed as the “post retirement” demographic.  
Introduction of average pre- and post-retirement expenses 
 The expenses for both age brackets are grouped into 14 main categories which are shown 
in Figure 1. 
Figure 1: Pre-and-post-retirement expenses (Consumer Expenditure Report 2019) 
  
The categories that have the largest expenses for the “pre-retirement” age group were housing, 
transportation, personal insurance and pensions, and food. The allocation of each of these 




Food 8,579$            12.34% 6,599$      13.14%
alcoholic beverages 714$                1.03% 501$         1.00%
Housing 21,192$          30.49% 17,472$    34.79%
Apparel and services 1,828$            2.63% 1,305$      2.60%
Transportation 11,380$          16.38% 7,492$      14.92%
Healthcare 5,958$            8.57% 6,833$      13.61%





Reading 97$                  0.14% 138$         0.27%





Misc.  1,174$            1.69% 811$         1.61%
Cash contributions 2,372$            3.41% 2,564$      5.11%
Personal insurance and  9,203$            13.24% 2,843$      5.66%




Figure 2: Pre-Retirement Average Annual Expenditures 2019 
 
The categories in which the most was spent in the “post-retirement” age group were housing, 
transportation, healthcare, and food. The allocation of each of these expense categories can be 
seen in Figure 3.  




It is important to note that the average spending habits differed from pre to post retirement in 
each category, although by a small margin. There were only three expense categories that saw an 
average increase of consumption, and of these three the only substantial difference was the 
increase of healthcare expenditures which rose by 5.3% from pre to post retirement. 
Introduction of pre- and post-retirement income types 
 The income for pre- and post-retirement is important to note as the percent of income for 
each income type varies greatly between the two age brackets. The types of income for average 
individuals in both the pre- and post-retirement age groups can be seen in Figure 4. 
 
Figure 4: Pre- and Post- Retirement Income types 
 
The largest source of income for the “pre-retirement” demographic came from wages and salary, 
which comprised 81.16 percent of pre-tax income. The allocation for pre-retirement income can 
be seen in Figure 5. 
Income before taxes
Wages and salary 80,840$          81.16% 18,405$    33.07%





















Other Income 294$                0.30% 267$         0.48%




Figure 5: Pre-Retirement Income Types 2019
 
Post-retirement income allocation, which can be seen in Figure 6, differs substantially from pre-
retirement income allocation.  
 
Figure 6: Post-Retirement Income Types 2019 
 
The major source of income shifts from wages and salary to Social Security and private and 
government retirement plans. Wages and salary are still a substantial percentage of average 
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income. This could lead to the conclusion that more individuals are retiring later, as their main 
source of income is not Social Security or retirement savings. This is not surprising as this age 
brackets include people who are 65 or older, while the current full retirement age is 67. This is 
not expected to skew the results of this study, as the main focus of this section of data is to see 
the shift of allocation of income between the two age brackets.  
Introduction of “Average American Test Individual” 
For purposes of testing the model that will be constructed throughout this study, the 2019 
Consumer Expenditure Survey averages will be used to create an “average American” profile. 
This profile will be used to test and give a starting point for results of this study’s equations. This 
model then can be applicable to individuals with different financial situations than this average 
American profile by changing inputs of the model. A few assumptions have been made for this 
American profile. The first assumption is that the test individual was born in 1961. This is the 
chosen age for two reasons. The first reason is that this will place the individual at age 60, which 
is close to retirement. Second, this will place the individual individual in the age group that has 
the most updated full retirement age, which is for individuals born in 1960 and later. The full 
retirement age for this age group is 67 years old. We are assuming the life expectancy for this 
individual to be approximately 80 years. This assumption is made based on research from the 
New York Department of Health, which estimates the life expectancy of a 60-year-old male to be 
79.72 years. This is being rounded up to 80 years for simplicity purposes (Life Expectancy 
Table, n.d.). The pre-retirement income of this individual is based off of the Consumer 
Expenditure Survey, which states that the average income of an individual between ages 55 and 
64 is $81,865. Additionally, an assumption of entering the workforce at age 18 is made. This 
income will be assumed to be the individual’s income for 2019, as this was when the survey was 
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published, and will be adjusted for prior and later working years by using a rate of three percent. 
The post-retirement expenses for this individual will also be based on the averages compiled in 
the Consumer Expenditure Report, which calculates the average expenses for a retiree to be 
$50,222 (Consumer Expenditure Survey, 2020). 
Model for Determining Optimal Retirement Age 
Basics of social security 
 Social security benefits vary from individual to individual and need to be considered 
when making the decision on when to retire. Calculating one’s full retirement age benefits is the 
first step in making this important decision and can be done in a few steps. 
The first step is to determine past earnings and adjust them for inflation. An individual’s 
earnings dating back to their entrance to the workforce must be charted and adjusted for each 
year’s inflation, which can be found on the Social Security website. The Indexing factors, or 
multipliers, can be viewed in Figure 7 in the appendix (Indexing Factors For Eligibility Year 
2021, 2021). The actual annual income for each year must be multiplied by the corresponding 
multiplier to calculate the adjusted annual earnings. For all ages past 60 years, the multiplier is 
one. A chart for this computation for the test individual can be viewed in Figure 8 in the 
appendix. For the “test individual”, the actual annual income is estimated based on an annual 
increase in salary of three percent, then indexed according to year of earning. The sum of these 
adjusted incomes is $4,227,309.64.  
The second step in determining an individual’s full retirement age benefits is calculating 
their average indexed monthly earnings, or AIME. An individual’s AIME can be calculated by 
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adding the individuals highest 35 periods of adjusted annual earnings. In the model these 35 
periods are highlighted green for purposes of ease after data input.  
Once this summation is complete, this amount must be divided by 420 to arrive at the AIME 
value. The highest 35 adjusted earning years’ adjusted incoe can be seen for the test individual in 
Figure 9. The sum of these 35 earning periods is $3,373,011.12, which means the AIME is 
$8,030.98 for the individual. 
Figure 9: Test Individual AIME Calculation – Highest 35 Periods 
 
The last step to determine an individual’s full retirement age benefits is to calculate their 
primary insurance amount, or PIA, which is the value the retiree will receive monthly in benefits 
if retiring at the full retirement age. To calculate this amount, the retiree’s AIME value must be 
multiplied by the bend point multiplier based on the year they turn 62 years old. The bend point 
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functions similarly to tax brackets, in that different portions of the dollar value are multiplied by 
different multipliers. The multipliers for 2023 eligibility can be seen in Figure 10 (Carrol, 2021).  
Figure 10: Bend Point Multipliers for 2023 Eligibility 
 
 The bend point multiplier is most efficiently explained by viewing the information for 
the test individual in Figure 11. Once each portion of income is multiplied by the appropriate 
bend point multiplier. These amounts are summed to arrive at the PIA. The PIA for the test 
individual is $2,867. The calculations for this can be seen in Figure 11. This amount is what the 
retiree can expect to receive from social security benefits per month should they retire at the full 
retirement age, which is 67 in this case. 
Figure11: Bend Point Calculation for Test Individual 
 
Early/late social security percentages 
 A majority of people do not retire exactly on their 67th birthday, which can affect the 
monthly benefit amount. The Social Security Administration has provided the percentage of their 
PIA an individual can expect to receive depending on the year and month they retire ranging 








8,030.98$      $0‐$1036 1,036.00$             90% 932.40$        
$1037‐$6244 5,208.00$             32% 1,666.56$    




Figure 12: Early/Late Retirement Decrease/Increase PIA Percentage 
 
 If an individual would anticipate retiring early or late, they would need to multiply their full 
retirement age PIA by that time period’s corresponding percentage. This amount is the adjusted 
monthly PIA amount the retiree can expect to receive if the individual would choose to retire at 
that time. To arrive at the annual benefit amount, the adjusted PIA monthly amount is multiplied 







Figure 13: Test Individual Adjusted PIA Calculations 
     
If this individual were to choose to retire at age 62, he would receive a monthly PIA of $2,006.9, 
which is an annual PIA of $24,082.86. If he were to delay retirement until age 70, the monthly 
PIA to be received would be $3,555.09, which is an annual PIA of $42,661.06. This distinction 











62, 0 70.00% 2,867.01$          2,006.90$                   24,082.86$           
62, 1 70.40% 2,867.01$          2,018.37$                   24,220.47$           
62, 2  70.80% 2,867.01$          2,029.84$                   24,358.09$           
62, 3 71.30% 2,867.01$          2,044.18$                   24,530.11$           
62, 4  71.70% 2,867.01$          2,055.64$                   24,667.73$           
62, 5 72.10% 2,867.01$          2,067.11$                   24,805.34$           
62, 6 72.50% 2,867.01$          2,078.58$                   24,942.96$           
62, 7 72.90% 2,867.01$          2,090.05$                   25,080.58$           
62, 8 73.30% 2,867.01$          2,101.52$                   25,218.19$           
62, 9 73.80% 2,867.01$          2,115.85$                   25,390.21$           
62, 10 74.20% 2,867.01$          2,127.32$                   25,527.83$           
62, 11 74.60% 2,867.01$          2,138.79$                   25,665.45$           
63, 0 75.00% 2,867.01$          2,150.26$                   25,803.06$           
63, 1 75.40% 2,867.01$          2,161.72$                   25,940.68$           
63, 2  75.80% 2,867.01$          2,173.19$                   26,078.29$           
63, 3 76.30% 2,867.01$          2,187.53$                   26,250.31$           
63, 4  76.70% 2,867.01$          2,198.99$                   26,387.93$           
63, 5 77.10% 2,867.01$          2,210.46$                   26,525.55$           
63, 6 77.50% 2,867.01$          2,221.93$                   26,663.16$           
63, 7 77.90% 2,867.01$          2,233.40$                   26,800.78$           
63, 8 78.30% 2,867.01$          2,244.87$                   26,938.40$           
63, 9 78.80% 2,867.01$          2,259.20$                   27,110.42$           
63, 10 79.20% 2,867.01$          2,270.67$                   27,248.03$           
63, 11 79.60% 2,867.01$          2,282.14$                   27,385.65$           
64, 0 80.00% 2,867.01$          2,293.61$                   27,523.27$           
64, 1 80.60% 2,867.01$          2,310.81$                   27,729.69$           
64, 2  81.10% 2,867.01$          2,325.14$                   27,901.71$           
64, 3 81.70% 2,867.01$          2,342.34$                   28,108.13$           
64, 4  82.20% 2,867.01$          2,356.68$                   28,280.16$           
64, 5 82.80% 2,867.01$          2,373.88$                   28,486.58$           
64, 6 83.30% 2,867.01$          2,388.22$                   28,658.60$           
64, 7 83.90% 2,867.01$          2,405.42$                   28,865.02$           
64, 8 84.40% 2,867.01$          2,419.75$                   29,037.05$           
64, 9 85.00% 2,867.01$          2,436.96$                   29,243.47$           
64, 10 85.60% 2,867.01$          2,454.16$                   29,449.89$           
64, 11 86.10% 2,867.01$          2,468.49$                   29,621.91$           
65, 0 86.70% 2,867.01$          2,485.69$                   29,828.34$           
65, 1 87.20% 2,867.01$          2,500.03$                   30,000.36$           
65, 2  87.80% 2,867.01$          2,517.23$                   30,206.78$           
65, 3 88.30% 2,867.01$          2,531.57$                   30,378.80$           
65, 4  88.90% 2,867.01$          2,548.77$                   30,585.23$           
65, 5 89.40% 2,867.01$          2,563.10$                   30,757.25$           
65, 6 90.00% 2,867.01$          2,580.31$                   30,963.67$           
65, 7 90.60% 2,867.01$          2,597.51$                   31,170.10$           
65, 8 91.10% 2,867.01$          2,611.84$                   31,342.12$           
65, 9 91.70% 2,867.01$          2,629.05$                   31,548.54$           
65, 10 92.20% 2,867.01$          2,643.38$                   31,720.56$           
65, 11 92.80% 2,867.01$          2,660.58$                   31,926.99$           
66, 0 93.30% 2,867.01$          2,674.92$                   32,099.01$           
66, 1 93.90% 2,867.01$          2,692.12$                   32,305.43$           
66, 2  94.40% 2,867.01$          2,706.45$                   32,477.45$           
66, 3 95.00% 2,867.01$          2,723.66$                   32,683.88$           
66, 4  95.60% 2,867.01$          2,740.86$                   32,890.30$           
66, 5 96.10% 2,867.01$          2,755.19$                   33,062.32$           
66, 6 96.70% 2,867.01$          2,772.40$                   33,268.75$           
66, 7 97.20% 2,867.01$          2,786.73$                   33,440.77$           
66, 8 97.80% 2,867.01$          2,803.93$                   33,647.19$           
66, 9 98.30% 2,867.01$          2,818.27$                   33,819.21$           
66, 10 98.90% 2,867.01$          2,835.47$                   34,025.64$           
66, 11 99.40% 2,867.01$          2,849.80$                   34,197.66$           
67, 0  100.00% 2,867.01$          2,867.01$                  34,404.08$           
67,1 100.67% 2,867.01$          2,886.12$                   34,633.44$           
67,2 101.33% 2,867.01$          2,905.23$                   34,862.80$           
67,3 102.00% 2,867.01$          2,924.35$                   35,092.16$           
67,4 102.67% 2,867.01$          2,943.46$                   35,321.52$           
67,5 103.33% 2,867.01$          2,962.57$                   35,550.88$           
67,6 104.00% 2,867.01$          2,981.69$                   35,780.25$           
67,7 104.67% 2,867.01$          3,000.80$                   36,009.61$           
67,8 105.33% 2,867.01$          3,019.91$                   36,238.97$           
67,9 106.00% 2,867.01$          3,039.03$                   36,468.33$           
67,10 106.67% 2,867.01$          3,058.14$                   36,697.69$           
67,11 107.33% 2,867.01$          3,077.25$                   36,927.05$           
68,0 108.00% 2,867.01$          3,096.37$                   37,156.41$           
68,1 108.67% 2,867.01$          3,115.48$                   37,385.77$           
68,2 109.33% 2,867.01$          3,134.59$                   37,615.13$           
68,3 110.00% 2,867.01$          3,153.71$                   37,844.49$           
68,4 110.67% 2,867.01$          3,172.82$                   38,073.85$           
68,5 111.33% 2,867.01$          3,191.93$                   38,303.21$           
68,6 112.00% 2,867.01$          3,211.05$                   38,532.57$           
68,7 112.67% 2,867.01$          3,230.16$                   38,761.93$           
68,8 113.33% 2,867.01$          3,249.27$                   38,991.29$           
68,9 114.00% 2,867.01$          3,268.39$                   39,220.65$           
68,10 114.67% 2,867.01$          3,287.50$                   39,450.01$           
68,11 115.33% 2,867.01$          3,306.61$                   39,679.37$           
69,0 116.00% 2,867.01$          3,325.73$                   39,908.74$           
69,1 116.67% 2,867.01$          3,344.84$                   40,138.10$           
69,2 117.33% 2,867.01$          3,363.95$                   40,367.46$           
69,3 118.00% 2,867.01$          3,383.07$                   40,596.82$           
69,4 118.67% 2,867.01$          3,402.18$                   40,826.18$           
69,5 119.33% 2,867.01$          3,421.29$                   41,055.54$           
69,6 120.00% 2,867.01$          3,440.41$                   41,284.90$           
69,7 120.67% 2,867.01$          3,459.52$                   41,514.26$           
69,8 121.33% 2,867.01$          3,478.63$                   41,743.62$           
69,9 122.00% 2,867.01$          3,497.75$                   41,972.98$           
69,10 122.67% 2,867.01$          3,516.86$                   42,202.34$           
69,11 123.33% 2,867.01$          3,535.98$                   42,431.70$           




 Another factor to take into consideration when making the retirement decision is the 
savings an individual has accrued for retirement. A Federal Reserve Survey of Consumer 
Finances (SCF) provided average and median retirement information for various age groups as 
of 2020. This information can be viewed in Figure 14. 
Figure 14: Average and Top One Percent Retirement Savings by Age  
 
 
 The age bracket of 60-64, which is around the time many begin seriously planning their 
retirement strategy, averages retirement savings of $221,451.67 (American Retirement Savings 
by Age: Averages, Medians, and Percentiles, 2020). For purposes of simplicity, the savings point 
of $220,000 will be used as an input into the retirement decision model that will be created to 
represent this average retirement savings. Additional savings points will be used ranging savings 
amounts of $10,000 to $2,500,000, which is what the SCF reports the 99th percentile having 
saved for retirement between the ages of 60-64 (American Retirement Savings by Age: 
Averages, Medians, and Percentiles, 2020).  
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Formula/ Model Construction  
In simple terms, determining how much money an individual needs to have each year to 
offset their anticipated expenditures can be done by the following formula: 
Income after taxes – consumption = Discretionary Income 
If the individual wishes to exhaust their income completely by the time of their death, 
leaving no monetary sums to any heirs, the equation would be set equal to zero. Using this 
equation, one could determine what level of consumption they expect to have each year and 
retire at the  time in which their income would exactly outweigh their consumption expenses. A 
more expansive and in-depth model of this equation will be discussed later in this paper. This 
decision would be explained by the following formula: 
Income after taxes – consumption = $0 
If the individual wishes to leave an inheritance to their heirs, the equation would be set 
equal to intended inheritance. Using this equation, on could determine what level of consumption 
they would have each year, and then retire at a time that would allow them to accumulate the 
highest inheritance or at a point in which the intended inheritance would be surpassing a 
predetermined amount. This decision would be explained by the following formula 
Income after taxes – consumption = intended inheritance 
 For the purpose of this study, I will be utilizing and expanding upon the first variation of 
this formula, which allows an individual to calculate the time of retirement that would enable 
income to exactly outweigh the costs of that individual’s yearly and lifetime expenses, for the 
test individual. Therefore, the “Optimal Retirement Age” in this study will be referring to the age 
at which the individual can retire and have enough monthly income, from various sources, to 
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offset their monthly and yearly expenses. In essence, the discretionary income for the test 
individual should be zero, or near zero. To further develop this formula, a more enhanced look 
into the aspects of the above formula is needed to calculate the discretionary income. The first 
portion to be looked at is net income after taxes.  
 Income for pre-retirement individuals comes mainly from wages and salary, however for 
a retiree these income sources allocations vary greatly. For the purposes of this study, we will be 
focusing mainly on the largest two sources of retiree income, which are social security benefits 
as discussed in greater detail previously, and savings, which contains all types of retirement 
savings an individual has, such as 401Ks and IRAs. An additional variable will be entered for 
“additional income” so that any miscellaneous income streams can be included for consideration. 
 The equation needed to determine an individual’s retirement age stems from the expenses 
an individual anticipates having annually after retirement. This is an estimate for virtually every 
individual as future expenses cannot be certain and tend to differ from pre-retirement expense 
once an individual is retired. An individual will also need to estimate their expected life 









Figure 15: Life Expectancy by Current Age 
  
Because both of these factors being higher than expected could mean an individual would run 
out of money, an individual should overestimate to err on the side of caution as to not run out of 
funds in the later years of retirement. 
 The actual model that can be used to determine the optimal retirement age is constructed 
using excel spread sheet and the specifics of the construction of it are detailed in the following 
three steps. These steps follow the calculation of the adjusted PIA monthly amount, which has 
previously been discussed. 
Step 1: Determining the Savings Available for Monthly Contribution 
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 To determine the amount that can be contributed to cover expenses from an individual’s 
savings we must first look at the savings they have for retirement. If the individual would like to 
exhaust this amount by the time of death and leave no funds to heirs, a PMT calculation needs to 
be done to determine the amount that can be contributed monthly. A few inputs are needed for 
this calculation. The first is the rate in which the savings portfolio compounds at. If this is an 
annual rate, but the portfolio compounds monthly, the rate must be divided by 12 to produce the 
monthly rate. Second, the periods of compounding must be determined. If the individual’s 
portfolio compounds annually, this number is the number of years that they expect to be in 
retirement, which is life expectancy age minus their retirement age. However, if their portfolio 
compounds monthly, the number of years must be multiplied by 12 to arrive at the number of 
months to account for. The third is the present value of savings, which is the current savings 
amount plus the addition to savings an individual plans to make each additional month of work 
should they choose to delay retirement. The final input is the future value, which shows how 
much the individual would have at the time of death. For an individual that would like to fully 
exhaust their income by the time of their death, this amount would be zero. However, for an 
individual that would like to leave a certain amount of their money to heirs or would like to have 
extra left over in case of unanticipated expenses, or a longer lifespan than originally expected, a 
number value can be entered to represent the funds they would like to be “left over.” After 
inputting the rate, periods of compounding, present value of savings, and future value into a 
“PMT” function in excel, a PMT will be calculated. This PMT amount is what the individual can 
spend out of their savings monthly in their retirement years.  
Step 2: Calculating Monthly Net Remainder 
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Using the monthly savings contribution amount from the previous step, we can now 
determine what the discretionary income would be for an individual at each month of retirement 
eligibility. This is done by adding the monthly savings contribution amount to the adjusted 
monthly PIA amount and subtracting the monthly expenses. Doing this calculation for each time 
period allows an individual to compare their expected monthly remainder of money at each 
retirement time point.  
Step 3: Evaluating the Monthly Net Remainder Results 
The last step of the process is to use the amounts calculated in step 2 and make the 
retirement decision based on the outputs of step 2. The optimal time to retire for someone who is 
simply trying to “break even” and fully exhaust their savings would be the time period 
correlating to the lowest positive discretionary income amount. It is unlikely that an individual 
would completely break even and have a discretionary income of exactly zero, so this is not an 
exact exhaustion of savings. However, a positive gap when income is more than expenses is a 
good thing for retirees, as expenses are not exact, and unanticipated expenses due to medical 
bills can be common in an individual’s later years of life. If an individual would like to 
determine a time to retire that could enable them to leave money to heirs, the other positive net 
monthly remainders can be used to determine how much they would have leftover at the end of 
their anticipated lifespan by using a compound interest calculator. 
Test Individual’s Optimal Time to Retire 
 To determine the test individual’s optimal retirement age, we must first look at their 
anticipated expenses. The consumer expenditure survey found that the annual post retirement 
expenses for the average American were $50,222, which amounts to $4,185.17 monthly. This 
amount needs to be covered by the individual’s social security and any savings they have 
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accumulated. The most this individual could receive monthly from social security benefits is 
$3,555.09, which is the PIA amount if he were to delay until age 70. Due to this amount being 
lower than the anticipated expenses, savings will need to be used. For this individual, five 
different savings levels will be used, following the same three main steps that were outlined 
above. 
Step 1: Determining the Savings Available for Monthly Contribution 
Using TVM, I determined the payment amount for the appropriate savings amount that 
would result in a future value of zero dollars. This step could also be amended to have a future 
value of a higher amount if the individual would like to leave a certain amount to heirs, however 
for this individual we will assuming a future value of zero. It is also assumed that the 
individual’s savings portfolio compounds monthly with an APR of five percent, which would be 
a fit for a more risk averse individual, which many retirees are (Michael Tucker, 2009). The 
PMT function in excel is efficient in finding the amount that can be contributed each year to 
cover expenses from the savings amount initially held. By using the PMT function for the 
various savings and retirement ages, I was able to determine how much an individual could 
contribute monthly from their savings to cover their post-retirement expenses, assuming the 
individual’s future value of savings is zero dollars at age 80, which is their expected life 





Figure 16: Test Subject Savings Available for Monthly Contribution 
 
Retirement age 
(year, month)  $         10,000   $      50,000   $    100,000   $           220,000   $           500,000  750,000$             1,000,000$     1,250,000$     1,500,000$            
62, 0 $70.30 $351.52 $703.03 $1,546.67 $3,515.17 $5,272.75 $7,030.34 $8,787.92 $10,545.51
62, 1 $75.32 $357.34 $709.86 $1,555.93 $3,530.07 $5,292.71 $7,055.34 $8,817.97 $10,580.60
62, 2  $80.36 $363.19 $716.74 $1,565.25 $3,545.11 $5,312.84 $7,080.57 $8,848.30 $10,616.03
62, 3 $85.43 $369.09 $723.67 $1,574.65 $3,560.27 $5,333.15 $7,106.03 $8,878.91 $10,651.79
62, 4  $90.53 $375.02 $730.64 $1,584.12 $3,575.57 $5,353.65 $7,131.73 $8,909.81 $10,687.89
62, 5 $95.67 $381.00 $737.67 $1,593.66 $3,591.00 $5,374.33 $7,157.66 $8,941.00 $10,724.33
62, 6 $100.83 $387.01 $744.74 $1,603.29 $3,606.56 $5,395.20 $7,183.84 $8,972.48 $10,761.12
62, 7 $106.03 $393.07 $751.87 $1,612.99 $3,622.27 $5,416.27 $7,210.27 $9,004.27 $10,798.26
62, 8 $111.26 $399.17 $759.05 $1,622.77 $3,638.11 $5,437.53 $7,236.94 $9,036.35 $10,835.77
62, 9 $116.52 $405.30 $766.28 $1,632.63 $3,654.10 $5,458.98 $7,263.87 $9,068.75 $10,873.64
62, 10 $121.82 $411.49 $773.57 $1,642.57 $3,670.23 $5,480.64 $7,291.05 $9,101.46 $10,911.87
62, 11 $127.15 $417.71 $780.91 $1,652.59 $3,686.50 $5,502.50 $7,318.50 $9,134.49 $10,950.49
63, 0 $132.52 $423.98 $788.31 $1,662.69 $3,702.93 $5,524.57 $7,346.20 $9,167.84 $10,989.48
63, 1 $137.92 $430.29 $795.76 $1,672.88 $3,719.50 $5,546.84 $7,374.18 $9,201.52 $11,028.86
63, 2  $143.36 $436.65 $803.27 $1,683.16 $3,736.23 $5,569.33 $7,402.43 $9,235.53 $11,068.63
63, 3 $148.83 $443.06 $810.84 $1,693.52 $3,753.12 $5,592.04 $7,430.96 $9,269.88 $11,108.80
63, 4  $154.34 $449.51 $818.47 $1,703.97 $3,770.16 $5,614.96 $7,459.77 $9,304.57 $11,149.38
63, 5 $159.89 $456.01 $826.16 $1,714.52 $3,787.36 $5,638.11 $7,488.86 $9,339.61 $11,190.36
63, 6 $165.47 $462.55 $833.91 $1,725.15 $3,804.72 $5,661.48 $7,518.24 $9,375.00 $11,231.76
63, 7 $171.10 $469.15 $841.72 $1,735.88 $3,822.25 $5,685.08 $7,547.92 $9,410.75 $11,273.58
63, 8 $176.76 $475.80 $849.59 $1,746.70 $3,839.95 $5,708.92 $7,577.89 $9,446.86 $11,315.83
63, 9 $182.47 $482.49 $857.53 $1,757.61 $3,857.81 $5,732.99 $7,608.17 $9,483.34 $11,358.52
63, 10 $188.21 $489.24 $865.53 $1,768.63 $3,875.85 $5,757.30 $7,638.75 $9,520.20 $11,401.65
63, 11 $194.00 $496.04 $873.60 $1,779.74 $3,894.07 $5,781.86 $7,669.65 $9,557.44 $11,445.23
64, 0 $199.82 $502.90 $881.74 $1,790.95 $3,912.46 $5,806.66 $7,700.87 $9,595.07 $11,489.27
64, 1 $205.69 $509.80 $889.94 $1,802.27 $3,931.03 $5,831.72 $7,732.40 $9,633.09 $11,533.77
64, 2  $211.61 $516.77 $898.21 $1,813.69 $3,949.79 $5,857.03 $7,764.27 $9,671.51 $11,578.74
64, 3 $217.57 $523.78 $906.56 $1,825.21 $3,968.74 $5,882.60 $7,796.47 $9,710.33 $11,624.19
64, 4  $223.57 $530.86 $914.97 $1,836.84 $3,987.87 $5,908.44 $7,829.00 $9,749.57 $11,670.13
64, 5 $229.62 $537.99 $923.46 $1,848.58 $4,007.20 $5,934.54 $7,861.88 $9,789.22 $11,716.56
64, 6 $235.71 $545.18 $932.02 $1,860.43 $4,026.73 $5,960.92 $7,895.11 $9,829.30 $11,763.50
64, 7 $241.85 $552.43 $940.66 $1,872.39 $4,046.45 $5,987.57 $7,928.70 $9,869.82 $11,810.94
64, 8 $248.04 $559.74 $949.37 $1,884.47 $4,066.38 $6,014.51 $7,962.64 $9,910.77 $11,858.90
64, 9 $254.28 $567.11 $958.16 $1,896.66 $4,086.51 $6,041.73 $7,996.95 $9,952.17 $11,907.39
64, 10 $260.57 $574.55 $967.03 $1,908.98 $4,106.85 $6,069.25 $8,031.64 $9,994.03 $11,956.42
64, 11 $266.91 $582.05 $975.98 $1,921.41 $4,127.41 $6,097.06 $8,066.70 $10,036.35 $12,005.99
65, 0 $273.29 $589.61 $985.01 $1,933.96 $4,148.18 $6,125.17 $8,102.15 $10,079.14 $12,056.12
65, 1 $279.74 $597.24 $994.12 $1,946.64 $4,169.18 $6,153.58 $8,137.99 $10,122.40 $12,106.81
65, 2  $286.23 $604.94 $1,003.32 $1,959.44 $4,190.39 $6,182.31 $8,174.23 $10,166.15 $12,158.07
65, 3 $292.78 $612.70 $1,012.61 $1,972.38 $4,211.84 $6,211.36 $8,210.88 $10,210.40 $12,209.92
65, 4  $299.38 $620.54 $1,021.98 $1,985.44 $4,233.51 $6,240.72 $8,247.94 $10,255.15 $12,262.36
65, 5 $306.04 $628.44 $1,031.44 $1,998.64 $4,255.43 $6,270.42 $8,285.41 $10,300.40 $12,315.40
65, 6 $312.76 $636.42 $1,040.99 $2,011.97 $4,277.58 $6,300.45 $8,323.32 $10,346.18 $12,369.05
65, 7 $319.53 $644.47 $1,050.63 $2,025.44 $4,299.98 $6,330.82 $8,361.65 $10,392.49 $12,423.33
65, 8 $326.37 $652.59 $1,060.37 $2,039.05 $4,322.62 $6,361.53 $8,400.43 $10,439.34 $12,478.25
65, 9 $333.26 $660.79 $1,070.20 $2,052.80 $4,345.52 $6,392.59 $8,439.66 $10,486.73 $12,533.81
65, 10 $340.21 $669.07 $1,080.13 $2,066.70 $4,368.67 $6,424.01 $8,479.35 $10,534.69 $12,590.03
65, 11 $347.23 $677.42 $1,090.16 $2,080.74 $4,392.09 $6,455.80 $8,519.50 $10,583.21 $12,646.91
66, 0 $354.31 $685.86 $1,100.29 $2,094.94 $4,415.78 $6,487.95 $8,560.13 $10,632.31 $12,704.48
66, 1 $361.45 $694.37 $1,110.52 $2,109.29 $4,439.73 $6,520.48 $8,601.24 $10,681.99 $12,762.75
66, 2  $368.66 $702.97 $1,120.86 $2,123.79 $4,463.96 $6,553.40 $8,642.84 $10,732.28 $12,821.72
66, 3 $375.94 $711.66 $1,131.30 $2,138.46 $4,488.48 $6,586.71 $8,684.94 $10,783.17 $12,881.40
66, 4  $383.29 $720.43 $1,141.86 $2,153.28 $4,513.28 $6,620.41 $8,727.55 $10,834.69 $12,941.83
66, 5 $390.70 $729.29 $1,152.52 $2,168.27 $4,538.37 $6,654.52 $8,770.68 $10,886.84 $13,002.99
66, 6 $398.19 $738.23 $1,163.29 $2,183.43 $4,563.76 $6,689.05 $8,814.34 $10,939.63 $13,064.92
66, 7 $405.75 $747.27 $1,174.18 $2,198.76 $4,589.45 $6,723.99 $8,858.54 $10,993.08 $13,127.62
66, 8 $413.38 $756.40 $1,185.19 $2,214.27 $4,615.45 $6,759.37 $8,903.28 $11,047.20 $13,191.11
66, 9 $421.09 $765.63 $1,196.31 $2,229.95 $4,641.77 $6,795.18 $8,948.59 $11,101.99 $13,255.40
66, 10 $428.87 $774.95 $1,207.56 $2,245.81 $4,668.40 $6,831.43 $8,994.46 $11,157.49 $13,320.52
66, 11 $436.73 $784.37 $1,218.93 $2,261.86 $4,695.37 $6,868.14 $9,040.92 $11,213.69 $13,386.46
67, 0  $444.67 $793.90 $1,230.42 $2,278.10 $4,722.66 $6,905.31 $9,087.96 $11,270.61 $13,453.26
67,1 $452.69 $803.52 $1,242.05 $2,294.52 $4,750.30 $6,942.96 $9,135.61 $11,328.27 $13,520.93
67,2 $460.80 $813.25 $1,253.81 $2,311.15 $4,778.28 $6,981.08 $9,183.88 $11,386.68 $13,589.47
67,3 $468.99 $823.08 $1,265.70 $2,327.97 $4,806.62 $7,019.69 $9,232.77 $11,445.85 $13,658.92
67,4 $477.26 $833.02 $1,277.72 $2,345.00 $4,835.31 $7,058.81 $9,282.30 $11,505.80 $13,729.29
67,5 $485.63 $843.08 $1,289.89 $2,362.23 $4,864.38 $7,098.43 $9,332.49 $11,566.55 $13,800.60
67,6 $494.08 $853.24 $1,302.19 $2,379.68 $4,893.81 $7,138.58 $9,383.34 $11,628.10 $13,872.87
67,7 $502.62 $863.52 $1,314.65 $2,397.34 $4,923.63 $7,179.25 $9,434.87 $11,690.49 $13,946.10
67,8 $511.26 $873.92 $1,327.25 $2,415.23 $4,953.84 $7,220.47 $9,487.09 $11,753.72 $14,020.34
67,9 $519.99 $884.44 $1,340.00 $2,433.33 $4,984.45 $7,262.24 $9,540.02 $11,817.81 $14,095.59
67,10 $528.82 $895.08 $1,352.90 $2,451.67 $5,015.47 $7,304.57 $9,593.67 $11,882.78 $14,171.88
67,11 $537.75 $905.85 $1,365.96 $2,470.24 $5,046.90 $7,347.48 $9,648.06 $11,948.64 $14,249.23
68,0 $546.79 $916.74 $1,379.19 $2,489.06 $5,078.75 $7,390.98 $9,703.20 $12,015.43 $14,327.65
68,1 $555.92 $927.77 $1,392.57 $2,508.11 $5,111.03 $7,435.07 $9,759.11 $12,083.15 $14,407.18
68,2 $565.16 $938.93 $1,406.13 $2,527.42 $5,143.76 $7,479.78 $9,815.80 $12,151.82 $14,487.84
68,3 $574.51 $950.22 $1,419.85 $2,546.98 $5,176.94 $7,525.12 $9,873.29 $12,221.47 $14,569.65
68,4 $583.97 $961.65 $1,433.76 $2,566.80 $5,210.58 $7,571.09 $9,931.60 $12,292.12 $14,652.63
68,5 $593.54 $973.23 $1,447.83 $2,586.89 $5,244.69 $7,617.72 $9,990.75 $12,363.78 $14,736.82
68,6 $603.23 $984.95 $1,462.10 $2,607.25 $5,279.28 $7,665.01 $10,050.75 $12,436.49 $14,822.23
68,7 $613.04 $996.82 $1,476.55 $2,627.89 $5,314.36 $7,712.99 $10,111.62 $12,510.26 $14,908.89
68,8 $622.96 $1,008.84 $1,491.18 $2,648.81 $5,349.94 $7,761.67 $10,173.39 $12,585.11 $14,996.84
68,9 $633.01 $1,021.02 $1,506.02 $2,670.03 $5,386.04 $7,811.05 $10,236.07 $12,661.08 $15,086.09
68,10 $643.19 $1,033.35 $1,521.05 $2,691.54 $5,422.66 $7,861.17 $10,299.68 $12,738.18 $15,176.69
68,11 $653.50 $1,045.85 $1,536.29 $2,713.35 $5,459.82 $7,912.03 $10,364.24 $12,816.45 $15,268.66
69,0 $663.93 $1,058.51 $1,551.74 $2,735.48 $5,497.53 $7,963.66 $10,429.78 $12,895.90 $15,362.02
69,1 $674.51 $1,071.35 $1,567.40 $2,757.92 $5,535.81 $8,016.06 $10,496.31 $12,976.57 $15,456.82
69,2 $685.22 $1,084.36 $1,583.28 $2,780.69 $5,574.65 $8,069.26 $10,563.87 $13,058.48 $15,553.09
69,3 $696.07 $1,097.54 $1,599.38 $2,803.79 $5,614.09 $8,123.28 $10,632.47 $13,141.66 $15,650.85
69,4 $707.07 $1,110.91 $1,615.71 $2,827.24 $5,654.12 $8,178.13 $10,702.14 $13,226.15 $15,750.16
69,5 $718.22 $1,124.47 $1,632.28 $2,851.03 $5,694.78 $8,233.84 $10,772.90 $13,311.97 $15,851.03
69,6 $729.51 $1,138.21 $1,649.08 $2,875.18 $5,736.06 $8,290.43 $10,844.79 $13,399.15 $15,953.51
69,7 $740.97 $1,152.15 $1,666.14 $2,899.69 $5,778.00 $8,347.91 $10,917.82 $13,487.73 $16,057.65
69,8 $752.58 $1,166.30 $1,683.44 $2,924.58 $5,820.59 $8,406.31 $10,992.03 $13,577.75 $16,163.47
69,9 $764.36 $1,180.64 $1,701.00 $2,949.86 $5,863.86 $8,465.65 $11,067.44 $13,669.23 $16,271.02
69,10 $776.30 $1,195.20 $1,718.83 $2,975.53 $5,907.83 $8,525.96 $11,144.08 $13,762.21 $16,380.34
69,11 $788.42 $1,209.98 $1,736.92 $3,001.60 $5,952.51 $8,587.25 $11,221.99 $13,856.73 $16,491.47
70,0 $800.71 $1,224.97 $1,755.30 $3,028.09 $5,997.92 $8,649.56 $11,301.20 $13,952.83 $16,604.47
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I also factored in the amount of money from his salary that this individual would likely be 
adding to their savings at the end of each month of delay in the PV of the function. For the test 
individual I am assuming he would be adding approximately ten percent of his income to his 
savings for each month of delay, which is an increase to savings of $682.21 per month that 
retirement is being delayed. This calculation can be seen in Figure 17. 
















62, 0 62 2006.904779 18 216 0 ‐$                           0.42%
62, 1 62.08 2018.372806 17.92 215 1 682.21$                   
62, 2  62.17 2029.840833 17.83 214 2 1,364.42$                
62, 3 62.25 2044.175868 17.75 213 3 2,046.63$                
62, 4  62.33 2055.643895 17.67 212 4 2,728.83$                
62, 5 62.42 2067.111922 17.58 211 5 3,411.04$                
62, 6 62.50 2078.57995 17.50 210 6 4,093.25$                
62, 7 62.58 2090.047977 17.42 209 7 4,775.46$                
62, 8 62.67 2101.516004 17.33 208 8 5,457.67$                
62, 9 62.75 2115.851038 17.25 207 9 6,139.88$                
62, 10 62.83 2127.319066 17.17 206 10 6,822.08$                
62, 11 62.92 2138.787093 17.08 205 11 7,504.29$                
63, 0 63 2150.25512 17.00 204 12 8,186.50$                
63, 1 63.08 2161.723148 16.92 203 13 8,868.71$                
63, 2  63.17 2173.191175 16.83 202 14 9,550.92$                
63, 3 63.25 2187.526209 16.75 201 15 10,233.13$              
63, 4  63.33 2198.994236 16.67 200 16 10,915.33$              
63, 5 63.42 2210.462264 16.58 199 17 11,597.54$              
63, 6 63.50 2221.930291 16.50 198 18 12,279.75$              
63, 7 63.58 2233.398318 16.42 197 19 12,961.96$              
63, 8 63.67 2244.866346 16.33 196 20 13,644.17$              
63, 9 63.75 2259.20138 16.25 195 21 14,326.38$              
63, 10 63.83 2270.669407 16.17 194 22 15,008.58$              
63, 11 63.92 2282.137434 16.08 193 23 15,690.79$              
64, 0 64 2293.605462 16.00 192 24 16,373.00$              
64, 1 64.08 2310.807503 15.92 191 25 17,055.21$              
64, 2  64.17 2325.142537 15.83 190 26 17,737.42$              
64, 3 64.25 2342.344578 15.75 189 27 18,419.63$              
64, 4  64.33 2356.679612 15.67 188 28 19,101.83$              
64, 5 64.42 2373.881653 15.58 187 29 19,784.04$              
64, 6 64.50 2388.216687 15.50 186 30 20,466.25$              
64, 7 64.58 2405.418728 15.42 185 31 21,148.46$              
64, 8 64.67 2419.753762 15.33 184 32 21,830.67$              
64, 9 64.75 2436.955803 15.25 183 33 22,512.88$              
64, 10 64.83 2454.157844 15.17 182 34 23,195.08$              
64, 11 64.92 2468.492878 15.08 181 35 23,877.29$              
65, 0 65 2485.694919 15.00 180 36 24,559.50$              
65, 1 65.08 2500.029953 14.92 179 37 25,241.71$              
65, 2  65.17 2517.231994 14.83 178 38 25,923.92$              
65, 3 65.25 2531.567028 14.75 177 39 26,606.13$              
65, 4  65.33 2548.769069 14.67 176 40 27,288.33$              
65, 5 65.42 2563.104103 14.58 175 41 27,970.54$              
65, 6 65.50 2580.306144 14.50 174 42 28,652.75$              
65, 7 65.58 2597.508185 14.42 173 43 29,334.96$              
65, 8 65.67 2611.843219 14.33 172 44 30,017.17$              
65, 9 65.75 2629.04526 14.25 171 45 30,699.38$              
65, 10 65.83 2643.380294 14.17 170 46 31,381.58$              
65, 11 65.92 2660.582335 14.08 169 47 32,063.79$              
66, 0 66 2674.91737 14.00 168 48 32,746.00$              
66, 1 66.08 2692.119411 13.92 167 49 33,428.21$              
66, 2  66.17 2706.454445 13.83 166 50 34,110.42$              
66, 3 66.25 2723.656486 13.75 165 51 34,792.63$              
66, 4  66.33 2740.858527 13.67 164 52 35,474.83$              
66, 5 66.42 2755.193561 13.58 163 53 36,157.04$              
66, 6 66.50 2772.395602 13.50 162 54 36,839.25$              
66, 7 66.58 2786.730636 13.42 161 55 37,521.46$              
66, 8 66.67 2803.932677 13.33 160 56 38,203.67$              
66, 9 66.75 2818.267711 13.25 159 57 38,885.88$              
66, 10 66.83 2835.469752 13.17 158 58 39,568.08$              
66, 11 66.92 2849.804786 13.08 157 59 40,250.29$              
67, 0  67 2867.006827 13.00 156 60 40,932.50$              
67,1 67.08 2886.120206 12.92 155 61 41,614.71$              
67,2 67.17 2905.233585 12.83 154 62 42,296.92$              
67,3 67.25 2924.346963 12.75 153 63 42,979.13$              
67,4 67.33 2943.460342 12.67 152 64 43,661.33$              
67,5 67.42 2962.573721 12.58 151 65 44,343.54$              
67,6 67.50 2981.6871 12.50 150 66 45,025.75$              
67,7 67.58 3000.800479 12.42 149 67 45,707.96$              
67,8 67.67 3019.913858 12.33 148 68 46,390.17$              
67,9 67.75 3039.027237 12.25 147 69 47,072.38$              
67,10 67.83 3058.140615 12.17 146 70 47,754.58$              
67,11 67.92 3077.253994 12.08 145 71 48,436.79$              
68,0 68 3096.367373 12.00 144 72 49,119.00$              
68,1 68.08 3115.480752 11.92 143 73 49,801.21$              
68,2 68.17 3134.594131 11.83 142 74 50,483.42$              
68,3 68.25 3153.70751 11.75 141 75 51,165.63$              
68,4 68.33 3172.820888 11.67 140 76 51,847.83$              
68,5 68.42 3191.934267 11.58 139 77 52,530.04$              
68,6 68.50 3211.047646 11.50 138 78 53,212.25$              
68,7 68.58 3230.161025 11.42 137 79 53,894.46$              
68,8 68.67 3249.274404 11.33 136 80 54,576.67$              
68,9 68.75 3268.387783 11.25 135 81 55,258.88$              
68,10 68.83 3287.501162 11.17 134 82 55,941.08$              
68,11 68.92 3306.61454 11.08 133 83 56,623.29$              
69,0 69 3325.727919 11.00 132 84 57,305.50$              
69,1 69.08 3344.841298 10.92 131 85 57,987.71$              
69,2 69.17 3363.954677 10.83 130 86 58,669.92$              
69,3 69.25 3383.068056 10.75 129 87 59,352.13$              
69,4 69.33 3402.181435 10.67 128 88 60,034.33$              
69,5 69.42 3421.294813 10.58 127 89 60,716.54$              
69,6 69.50 3440.408192 10.50 126 90 61,398.75$              
69,7 69.58 3459.521571 10.42 125 91 62,080.96$              
69,8 69.67 3478.63495 10.33 124 92 62,763.17$              
69,9 69.75 3497.748329 10.25 123 93 63,445.38$              
69,10 69.83 3516.861708 10.17 122 94 64,127.58$              
69,11 69.92 3535.975087 10.08 121 95 64,809.79$              
70,0 70 3555.088465 10.00 120 96 65,492.00$              
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Step 2: Calculating Discretionary Income Amount 
Based on the savings calculated in step one, I determined what age would be optimal for 
this individual to retire. By subtracting the monthly expenses from the PIA monthly benefits plus 
the monthly savings contribution for each savings point and time period, a net monthly 
remainder was calculated for the individual at each time point and savings point. This calculation 
























62, 0 ($2,107.96) ($1,826.75) ($1,475.23) ($631.59) $1,336.90 $3,094.49 $4,852.07 $6,609.66 $8,367.24
62, 1 ($2,091.48) ($1,809.46) ($1,456.93) ($610.87) $1,363.28 $3,125.91 $4,888.54 $6,651.17 $12,598.98
62, 2  ($2,074.97) ($1,792.14) ($1,438.59) ($590.08) $1,389.78 $3,157.51 $4,925.24 $6,692.97 $12,645.87
62, 3 ($2,055.57) ($1,771.90) ($1,417.33) ($566.35) $1,419.28 $3,192.16 $4,965.04 $6,737.91 $12,695.96
62, 4  ($2,038.99) ($1,754.50) ($1,398.89) ($545.41) $1,446.04 $3,224.12 $5,002.20 $6,780.28 $12,743.53
62, 5 ($2,022.39) ($1,737.06) ($1,380.39) ($524.39) $1,472.94 $3,256.27 $5,039.60 $6,822.94 $12,791.44
62, 6 ($2,005.76) ($1,719.58) ($1,361.85) ($503.30) $1,499.97 $3,288.61 $5,077.25 $6,865.89 $12,839.70
62, 7 ($1,989.09) ($1,702.05) ($1,343.25) ($482.13) $1,527.15 $3,321.14 $5,115.14 $6,909.14 $12,888.31
62, 8 ($1,972.40) ($1,684.49) ($1,324.61) ($460.89) $1,554.46 $3,353.87 $5,153.29 $6,952.70 $12,937.28
62, 9 ($1,952.80) ($1,664.01) ($1,303.04) ($436.69) $1,584.78 $3,389.66 $5,194.55 $6,999.43 $12,989.49
62, 10 ($1,936.03) ($1,646.37) ($1,284.28) ($415.29) $1,612.38 $3,422.79 $5,233.20 $7,043.61 $13,039.19
62, 11 ($1,919.23) ($1,628.67) ($1,265.47) ($393.80) $1,640.12 $3,456.12 $5,272.11 $7,088.11 $13,089.27
63, 0 ($1,902.40) ($1,610.94) ($1,246.61) ($372.22) $1,668.01 $3,489.65 $5,311.29 $7,132.93 $13,139.74
63, 1 ($1,885.53) ($1,593.15) ($1,227.69) ($350.56) $1,696.06 $3,523.40 $5,350.73 $7,178.07 $13,190.58
63, 2  ($1,868.62) ($1,575.33) ($1,208.71) ($328.82) $1,724.25 $3,557.35 $5,390.45 $7,223.55 $13,241.82
63, 3 ($1,848.82) ($1,554.59) ($1,186.80) ($304.12) $1,755.47 $3,594.39 $5,433.31 $7,272.24 $13,296.33
63, 4  ($1,831.84) ($1,536.67) ($1,167.71) ($282.20) $1,783.98 $3,628.79 $5,473.59 $7,318.39 $13,348.37
63, 5 ($1,814.82) ($1,518.70) ($1,148.55) ($260.19) $1,812.65 $3,663.40 $5,514.15 $7,364.90 $13,400.82
63, 6 ($1,797.77) ($1,500.69) ($1,129.33) ($238.09) $1,841.48 $3,698.24 $5,555.00 $7,411.76 $13,453.69
63, 7 ($1,780.67) ($1,482.62) ($1,110.05) ($215.89) $1,870.48 $3,733.31 $5,596.14 $7,458.98 $13,506.98
63, 8 ($1,763.54) ($1,464.51) ($1,090.71) ($193.61) $1,899.64 $3,768.61 $5,637.59 $7,506.56 $13,560.70
63, 9 ($1,743.50) ($1,443.48) ($1,068.44) ($168.35) $1,931.84 $3,807.02 $5,682.20 $7,557.38 $13,617.72
63, 10 ($1,726.29) ($1,425.26) ($1,048.97) ($145.87) $1,961.35 $3,842.80 $5,724.25 $7,605.70 $13,672.32
63, 11 ($1,709.04) ($1,406.99) ($1,029.43) ($123.29) $1,991.03 $3,878.83 $5,766.62 $7,654.41 $13,727.37
64, 0 ($1,691.74) ($1,388.67) ($1,009.83) ($100.61) $2,020.90 $3,915.10 $5,809.30 $7,703.50 $13,782.88
64, 1 ($1,668.67) ($1,364.56) ($984.42) ($72.09) $2,056.67 $3,957.36 $5,858.04 $7,758.72 $13,844.58
64, 2  ($1,648.42) ($1,343.26) ($961.81) ($46.34) $2,089.77 $3,997.00 $5,904.24 $7,811.48 $13,903.89
64, 3 ($1,625.26) ($1,319.04) ($936.27) ($17.61) $2,125.91 $4,039.78 $5,953.64 $7,867.50 $13,966.54
64, 4  ($1,604.92) ($1,297.63) ($913.52) $8.35 $2,159.38 $4,079.95 $6,000.51 $7,921.08 $14,026.81
64, 5 ($1,581.67) ($1,273.30) ($887.83) $37.29 $2,195.91 $4,123.25 $6,050.59 $7,977.93 $14,090.44
64, 6 ($1,561.24) ($1,251.77) ($864.93) $63.48 $2,229.77 $4,163.97 $6,098.16 $8,032.35 $14,151.71
64, 7 ($1,537.90) ($1,227.32) ($839.10) $92.64 $2,266.70 $4,207.82 $6,148.94 $8,090.07 $14,216.36
64, 8 ($1,517.37) ($1,205.67) ($816.05) $119.06 $2,300.96 $4,249.09 $6,197.22 $8,145.36 $14,278.66
64, 9 ($1,493.93) ($1,181.10) ($790.06) $148.45 $2,338.30 $4,293.52 $6,248.74 $8,203.96 $14,344.35
64, 10 ($1,470.45) ($1,156.46) ($763.98) $177.96 $2,375.84 $4,338.23 $6,300.63 $8,263.02 $14,410.58
64, 11 ($1,449.77) ($1,134.63) ($740.70) $204.73 $2,410.73 $4,380.38 $6,350.02 $8,319.67 $14,474.49
65, 0 ($1,426.18) ($1,109.86) ($714.47) $234.49 $2,448.71 $4,425.69 $6,402.68 $8,379.66 $14,541.81
65, 1 ($1,405.40) ($1,087.90) ($691.02) $261.50 $2,484.04 $4,468.44 $6,452.85 $8,437.26 $14,606.84
65, 2  ($1,381.71) ($1,063.00) ($664.62) $291.50 $2,522.45 $4,514.37 $6,506.29 $8,498.21 $14,675.30
65, 3 ($1,360.82) ($1,040.90) ($641.00) $318.77 $2,558.23 $4,557.75 $6,557.27 $8,556.79 $14,741.48
65, 4  ($1,337.02) ($1,015.87) ($614.42) $349.04 $2,597.11 $4,604.32 $6,611.53 $8,618.74 $14,811.13
65, 5 ($1,316.02) ($993.63) ($590.63) $376.57 $2,633.36 $4,648.35 $6,663.35 $8,678.34 $14,878.50
65, 6 ($1,292.11) ($968.45) ($563.87) $407.10 $2,672.72 $4,695.58 $6,718.45 $8,741.32 $14,949.36
65, 7 ($1,268.13) ($943.20) ($537.03) $437.77 $2,712.31 $4,743.15 $6,773.99 $8,804.83 $15,020.84
65, 8 ($1,246.96) ($920.74) ($512.96) $465.72 $2,749.29 $4,788.20 $6,827.11 $8,866.01 $15,090.09
65, 9 ($1,222.87) ($895.34) ($485.92) $496.67 $2,789.39 $4,836.47 $6,883.54 $8,930.61 $15,162.85
65, 10 ($1,201.58) ($872.72) ($461.66) $524.91 $2,826.88 $4,882.22 $6,937.56 $8,992.90 $15,233.41
65, 11 ($1,177.36) ($847.17) ($434.42) $556.15 $2,867.50 $4,931.21 $6,994.91 $9,058.62 $15,307.50
66, 0 ($1,155.94) ($824.40) ($409.96) $584.68 $2,905.52 $4,977.70 $7,049.88 $9,122.05 $15,379.40
66, 1 ($1,131.60) ($798.68) ($382.53) $616.24 $2,946.68 $5,027.43 $7,108.19 $9,188.94 $15,454.87
66, 2  ($1,110.05) ($775.74) ($357.85) $645.08 $2,985.25 $5,074.69 $7,164.12 $9,253.56 $15,528.17
66, 3 ($1,085.57) ($749.86) ($330.21) $676.94 $3,026.96 $5,125.19 $7,223.43 $9,321.66 $15,605.06
66, 4  ($1,061.02) ($723.88) ($302.46) $708.97 $3,068.96 $5,176.10 $7,283.24 $9,390.38 $15,682.68
66, 5 ($1,039.27) ($700.69) ($277.46) $738.30 $3,108.39 $5,224.55 $7,340.70 $9,456.86 $15,758.19
66, 6 ($1,014.59) ($674.54) ($249.48) $770.66 $3,150.98 $5,276.27 $7,401.56 $9,526.85 $15,837.32
66, 7 ($992.69) ($651.17) ($224.26) $800.32 $3,191.01 $5,325.55 $7,460.10 $9,594.64 $15,914.35
66, 8 ($967.86) ($624.83) ($196.05) $833.03 $3,234.21 $5,378.13 $7,522.04 $9,665.96 $15,995.04
66, 9 ($945.82) ($601.27) ($170.59) $863.05 $3,274.86 $5,428.27 $7,581.68 $9,735.09 $16,073.67
66, 10 ($920.83) ($574.75) ($142.14) $896.11 $3,318.70 $5,481.73 $7,644.76 $9,807.79 $16,155.99
66, 11 ($898.64) ($550.99) ($116.44) $926.50 $3,360.00 $5,532.78 $7,705.55 $9,878.32 $16,236.27
67, 0  ($873.49) ($524.27) ($87.74) $959.93 $3,404.50 $5,587.15 $7,769.80 $9,952.45 $16,320.27
67,1 ($846.36) ($495.53) ($57.00) $995.47 $3,451.25 $5,643.91 $7,836.56 $10,029.22 $16,407.05
67,2 ($819.14) ($466.69) ($26.13) $1,031.21 $3,498.35 $5,701.14 $7,903.94 $10,106.74 $16,494.71
67,3 ($791.84) ($437.74) $4.87 $1,067.15 $3,545.79 $5,758.87 $7,971.95 $10,185.02 $16,583.27
67,4 ($764.45) ($408.69) $36.01 $1,103.29 $3,593.60 $5,817.10 $8,040.59 $10,264.09 $16,672.75
67,5 ($736.97) ($379.52) $67.29 $1,139.64 $3,641.78 $5,875.84 $8,109.89 $10,343.95 $16,763.18
67,6 ($709.40) ($350.24) $98.71 $1,176.20 $3,690.33 $5,935.09 $8,179.86 $10,424.62 $16,854.55
67,7 ($681.75) ($320.85) $130.28 $1,212.97 $3,739.26 $5,994.88 $8,250.50 $10,506.12 $16,946.91
67,8 ($653.99) ($291.34) $161.99 $1,249.97 $3,788.59 $6,055.21 $8,321.84 $10,588.46 $17,040.25
67,9 ($626.15) ($261.70) $193.85 $1,287.19 $3,838.31 $6,116.09 $8,393.88 $10,671.66 $17,134.62
67,10 ($598.20) ($231.95) $225.87 $1,324.64 $3,888.44 $6,177.54 $8,466.64 $10,755.75 $17,230.02
67,11 ($570.16) ($202.07) $258.05 $1,362.33 $3,938.98 $6,239.56 $8,540.15 $10,840.73 $17,326.48
68,0 ($542.02) ($172.06) $290.38 $1,400.25 $3,989.95 $6,302.17 $8,614.40 $10,926.62 $17,424.02
68,1 ($513.77) ($141.92) $322.89 $1,438.42 $4,041.34 $6,365.38 $8,689.42 $11,013.46 $17,522.66
68,2 ($485.41) ($111.65) $355.55 $1,476.84 $4,093.19 $6,429.20 $8,765.22 $11,101.24 $17,622.43
68,3 ($456.95) ($81.24) $388.39 $1,515.52 $4,145.48 $6,493.65 $8,841.83 $11,190.01 $17,723.36
68,4 ($428.38) ($50.70) $421.41 $1,554.45 $4,198.23 $6,558.74 $8,919.26 $11,279.77 $17,825.45
68,5 ($399.69) ($20.01) $454.60 $1,593.65 $4,251.45 $6,624.48 $8,997.52 $11,370.55 $17,928.75
68,6 ($370.89) $10.83 $487.97 $1,633.13 $4,305.15 $6,690.89 $9,076.63 $11,462.37 $18,033.27
68,7 ($341.97) $41.81 $521.54 $1,672.88 $4,359.35 $6,757.98 $9,156.62 $11,555.25 $18,139.05
68,8 ($312.93) $72.94 $555.29 $1,712.92 $4,414.05 $6,825.77 $9,237.49 $11,649.22 $18,246.11
68,9 ($283.77) $104.23 $589.24 $1,753.24 $4,469.26 $6,894.27 $9,319.28 $11,744.30 $18,354.48
68,10 ($254.48) $135.68 $623.38 $1,793.87 $4,524.99 $6,963.50 $9,402.01 $11,840.51 $18,464.19
68,11 ($225.06) $167.29 $657.74 $1,834.80 $4,581.27 $7,033.48 $9,485.68 $11,937.89 $18,575.27
69,0 ($195.51) $199.07 $692.30 $1,876.03 $4,638.09 $7,104.21 $9,570.34 $12,036.46 $18,687.75
69,1 ($165.82) $231.02 $727.07 $1,917.59 $4,695.48 $7,175.73 $9,655.98 $12,136.24 $18,801.66
69,2 ($136.00) $263.14 $762.06 $1,959.47 $4,753.44 $7,248.05 $9,742.65 $12,237.26 $18,917.04
69,3 ($106.03) $295.44 $797.28 $2,001.69 $4,811.99 $7,321.18 $9,830.37 $12,339.56 $19,033.92
69,4 ($75.92) $327.92 $832.72 $2,044.25 $4,871.14 $7,395.14 $9,919.15 $12,443.16 $19,152.34
69,5 ($45.66) $360.59 $868.40 $2,087.15 $4,930.90 $7,469.97 $10,009.03 $12,548.09 $19,272.33
69,6 ($15.25) $393.45 $904.32 $2,130.42 $4,991.30 $7,545.66 $10,100.03 $12,654.39 $19,393.92
69,7 $15.32 $426.50 $940.49 $2,174.05 $5,052.35 $7,622.26 $10,192.17 $12,762.08 $19,517.17
69,8 $46.05 $459.76 $976.90 $2,218.05 $5,114.05 $7,699.77 $10,285.49 $12,871.21 $19,642.10
69,9 $76.94 $493.22 $1,013.58 $2,262.44 $5,176.44 $7,778.23 $10,380.02 $12,981.81 $19,768.76
69,10 $107.99 $526.89 $1,050.52 $2,307.22 $5,239.52 $7,857.65 $10,475.77 $13,093.90 $19,897.20
69,11 $139.22 $560.78 $1,087.73 $2,352.41 $5,303.31 $7,938.06 $10,572.80 $13,207.54 $20,027.45
70,0 $170.63 $594.89 $1,125.22 $2,398.00 $5,367.84 $8,019.48 $10,671.11 $13,322.75 $20,159.56
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Step 3: Evaluating the Monthly Net Remainder Results 
A normal evaluation for an individual would be based on their accumulated savings, 
which would mean that there would be only one savings column of outcomes. However, due to 
the fact that the testing individual does not have a set savings amount, we are basing this 
individual’s results off of the federal average of $220,000 in savings for a 60-year-old person 
(American Retirement Savings by Age: Averages, Medians, and Percentiles, 2020) and will also 
be looking at other savings points simply to analyze other possible outcomes. Based on this, the 
earliest the test individual could retire would be at age 64 years and 4 months. This retirement 
age would allow him to offset his expenses and would create a remainder of $8.35 per month. 
This amount compounded monthly in his retirement would amount to over $3,000 by age 80, 
which could allow some room for error if the individual were to live longer than expected, or 
would accrue an unexpected expense, for example unforeseen medical bills, in the later years of 
his life. Another analysis of this calculation that is important to note is that the individual must 
have at least $100,000 in savings to offset expenses if they do not wish to delay retirement. As 
can be seen in the model calculations, with a savings of $10,000, the individual would need to 
delay to age 69 years and 7 months to have a positive remainder. With a savings amount of 
$50,000, the individual would need to delay retirement until age 68 years and 6 months. For all 
savings points in this model that are higher than $220,000, the individual could net a positive 






 This paper focused on the quantitative factors involved in determining the optimal 
retirement age for an individual. However, not every person makes the retirement decision based 
solely on achieving the optimal quantitative results. Many individuals will take other qualitative 
factors into consideration. Such factors include their quality-of-life pre-retirement versus their 
anticipated post-retirement quality of life, as well as their health factors. Many individuals will 
need to consider the fact that their health may decline, especially if they have pre-existing 
conditions. This could be the basis for further exploration and research to determine the effects 
these factors have on the time individuals choose to retire.  
Conclusion 
 The results of the “test individual” show that individuals with higher savings can afford 
to retire much earlier than those with little to no savings accumulated at the time of their 
retirement. If this individual is considered the “Average American” with the average savings of 
$220,000, the optimal age to retire would be 64 years and 4 months of age. This is almost 3 years 
prior to the individual’s full retirement age, which can be appealing to those wishing to enjoy a 
long retirement Those with smaller savings could still afford to retire earlier, however they 
would need to be prepared to minimize their expenses monthly or find alternate sources of 
income as to not run out of money during their retirement years. The literature discussed in this 
case also supports the idea that individuals with higher savings can afford to retire earlier, and 
those with more dependency on social security to offset their expenses may need to delay 
retirement to reap the benefits of an eight percent annual increase in their social security benefits. 
Although this model focuses on many economic and quantitative factors that impact an 
individual’s retirement decision, some further research may need to be done on the qualitative 
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factors that could be taken into consideration, such as quality of life and physical health, and how 
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Figure 8: Test Individual AIME Calculation  
 
Age Year Actual Earnings Inflation Multiplier Adjusted Earnings
16 1977 ‐$                                  5.9802729 ‐$                                   
17 1978 ‐$                                  5.5403139 ‐$                                   
18 1979 25,096.28$                      5.0946403 127,856.50$                     
19 1980 25,849.16$                      4.673665 120,810.33$                     
20 1981 26,624.64$                      4.2462278 113,054.28$                     
21 1982 27,423.38$                      4.0246612 110,369.81$                     
22 1983 28,246.08$                      3.8377058 108,400.14$                     
23 1984 29,093.46$                      3.6246338 105,453.15$                     
24 1985 29,966.27$                      3.4765157 104,178.19$                     
25 1986 30,865.25$                      3.3763034 104,210.46$                     
26 1987 31,791.21$                      3.1738902 100,901.81$                     
27 1988 32,744.95$                      3.0249094 99,050.50$                       
28 1989 33,727.30$                      2.909703 98,136.41$                       
29 1990 34,739.11$                      2.7812334 96,617.59$                       
30 1991 35,781.29$                      2.6813127 95,940.82$                       
31 1992 36,854.73$                      2.5499302 93,976.98$                       
32 1993 37,960.37$                      2.5281872 95,970.92$                       
33 1994 39,099.18$                      2.4621065 96,266.35$                       
34 1995 40,272.16$                      2.3672195 95,333.03$                       
35 1996 41,480.32$                      2.2568475 93,614.76$                       
36 1997 42,724.73$                      2.1324189 91,107.02$                       
37 1998 44,006.47$                      2.0263618 89,173.03$                       
38 1999 45,326.67$                      1.919397 86,999.87$                       
39 2000 46,686.47$                      1.8188166 84,914.12$                       
40 2001 48,087.06$                      1.7764371 85,423.64$                       
41 2002 49,529.67$                      1.7587983 87,112.70$                       
42 2003 51,015.56$                      1.7168298 87,585.04$                       
43 2004 52,546.03$                      1.6405638 86,205.11$                       
44 2005 54,122.41$                      1.582654 85,657.05$                       
45 2006 55,746.08$                      1.513107 84,349.79$                       
46 2007 57,418.46$                      1.4474205 83,108.66$                       
47 2008 59,141.02$                      1.4148727 83,677.01$                       
48 2009 60,915.25$                      1.4365367 87,506.99$                       
49 2010 62,742.71$                      1.403368 88,051.11$                       
50 2011 64,624.99$                      1.3607318 87,937.27$                       
51 2012 66,563.74$                      1.3195288 87,832.77$                       
52 2013 68,560.65$                      1.3028763 89,326.04$                       
53 2014 70,617.47$                      1.2582144 88,851.92$                       
54 2015 72,735.99$                      1.2159124 88,440.59$                       
55 2016 74,918.07$                      1.202326 90,075.95$                       
56 2017 77,165.61$                      1.1621924 89,681.29$                       
57 2018 79,480.58$                      1.1215423 89,140.84$                       
58 2019 81,865.00$                      1.0810301 88,498.53$                       
59 2020 84,320.95$                      1.04440030 88,064.83$                       
60 2021 86,850.58$                      1.00000000 86,850.58$                       
61 2022 89,456.10$                      1.00000000 89,456.10$                       
Eligible Age 62 2023 92,139.78$                      1.00000000 92,139.78$                       
Sum 4,227,309.64$                  
Sum of Highest 35 3,373,011.12$                 
AIME 8,030.98$                         
Green indicates that amount was one of the highest 35 earning 
years
